Abstract Double-arterial coronary stent thrombosis in acute myocardial infarction (AMI) is an infrequent but severe complication, especially when the third main coronary artery is chronically occluded. The conus artery (CA) can serve as a major source of collateral when the left anterior descendent coronary artery (LAD) becomes obstructed. We report a case of a 48-year-old man presenting with AMI due to a very late double-arterial stent thrombosis (ST) following drug-eluting stent implantation and a chronic occlusion of LAD collateralized by a large anomalous CA, which provided for the entire vascularization of the coronary tree.
Introduction
Stent thrombosis following drug-eluting stent (DES) is an infrequent but very severe complication with consequences that are frequently catastrophic [1, 2] .
Collateral circulation after AMI has been associated with limited infarct size and improved ventricular function [3, 4] . The conus artery in patients with coronary artery disease can serve as a major source of collateral circulation when the left anterior descendent coronary artery (LAD) becomes obstructed, and to a lesser extent can also collateralize the distal segment of an obstructed right coronary artery (RCA) [5] .
We report a case of a 48-year-old man who presented an acute myocardial infarction (AMI) with a very late doublearterial stent thrombosis following DES implantation and a chronic occlusion of the LAD collateralized by a conus artery.
Case description
In November 2005 a 46-year-old man was admitted to our hospital for a non-ST segment elevation myocardial infarction. Echocardiogram revealed an ejection fraction of 55%. Coronary catheterization revealed critical stenoses of the middle RCA and proximal first obtuse marginal (OM1) artery, and chronic total occlusion of the LAD. The patient refused coronary artery bypass graft surgery. The critical stenoses of the middle RCA and proximal OM artery were treated with angioplasty and the implantation of two single DESs (Sirolimus-eluting stents; Cypher, Cordis/Johnson & Johnson, Miami Lakes, FL, USA), respectively. The patient's hospital course was uneventful and he was discharged on aspirin and clopidogrel for 12 months. He was asymptomatic at 23 months' follow-up. In October 2007, the patient (48 years old at the time) was urgently transferred to our catheterization unit in cardiogenic shock with total atrioventricular block and ST-segment elevation in both the inferior and lateral electrocardiographic leads. Temporary right ventricular pacing and an intra-aortic balloon pump were introduced in addition to high-dose dopamine infusion. The patient required endotracheal intubation during diagnostic catheterization for respiratory instability. Echocardiogram revealed an ejection fraction of 30%, with infero-postero-lateral akinesia without mechanical complication. Coronary angiography revealed simultaneous drug-eluting stent thrombosis occlusion of the middle right coronary artery (RCA) and proximal first obtuse margin artery (OM1), with chronic total occlusion of the left anterior descending (LAD) coronary artery. Selective catheterization of an enlarged conus artery that originated from a separate ostium in the right sinus of Valsalva showed extensive collateral circulation to the distal left anterior descendent coronary artery and weak flow to the OM1 (Fig. 1a-d) . Lesions of the right coronary and obtuse marginal were easily crossed, predilated and treated with bare-metal stents. Abciximab infusion was started and 600 mg of clopidogrel were administered. The patient slowly recovered and was extubated for several days after the initial event. He was discharged on aspirin and clopidogrel on day nine. He remained asymptomatic. Angiographic follow-up was performed at nine months, which showed stent patency ( Fig. 2a-d) . He was still asymptomatic after one year of follow-up.
Discussion
This case presents three particular characteristics. The first was simultaneous double arterial thrombosis inside Cypher stents in the RCA and OM1 in a patient with chronic occlusion of the proximal LAD, which caused an acute MI that rapidly deteriorated into a shock state. It is possible that the initial presentation was of inferior infarction, which caused low blood pressure that rapidly provoked the ST into the OM due to reduced flow. The patient had no other risk factors such as diabetes, renal failure, or depressed cardiac function that may increase the long-term risk for stent thrombosis [2] . Furthermore, no angiographic characteristics such as bifurcation or long lesions which would have placed him at increased risk of ST were present. Moreover, at the time of the event, the patient had been off dual antiplatelet drug therapy for a year, and was taking only acetylsalicylic acid. Very late ST is reported to occur in about 0.4-0.6% of DES-treated patients [2] . Very late thrombosis is probably a multifactor phenomenon that is largely unpredictable and may relate to a lack of Currently, there is great uncertainty about the optimal duration of dual-antiplatelet medications following DES deployment. However, in this case, we advised the patient to continue the clopidogrel and aspirin intake permanently, or for as long as they could be tolerated.
Many strategies have been employed for the treatment of late and very late stent thrombosis, such as thrombus aspiration, balloon angioplasty, and stent deployment, as well as simple drug treatment [9] . Better outcomes have been reported when thrombus aspiration and percutaneous interventions are used together [10] . Evidence from the most recent studies suggests that adjunctive manual thrombectomy in patients undergoing primary percutaneous coronary intervention for ST-elevation myocardial infarction is associated with better epicardial and myocardial perfusion, less distal embolization, and a significant reduction in mortality [11] [12] [13] [14] [15] . Although many studies on adjunctive thrombectomy in AMI have excluded high-risk patients with cardiogenic shock and hemodynamic instability, it is possible that this group may benefit from this procedure. In our case, the patient was in cardiogenic shock and severely bradycardic, so we preferred immediate recanalization by conventional angioplasty. Due to the suboptimal results of the balloon, we then turned to stenting.
The second interesting characteristic of the case was that the patient tolerated the acute closure of the two remaining vessels due to the presence of an aberrant conus branch arising from the right coronary ostium. The abnormal origin of the conus artery was recognized several years ago [16] , and has been reported to arise independently of the right sinus of Valsalva in 45-50% of autopsied cases. Its importance as a collateral flow pathway in patients with total obstruction of the LAD has been previously described [5, 6] .
Finally, the third feature of the case was that the conus artery was the only coronary artery that was spared from significant atherosclerotic disease.
Conclusion
Because the degree of distal filling via collateral circulation affects therapeutic decisions, it is important to attempt to 
